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[Problem ] Although the stamper is drawn up, the number of 
steps is reduced, the production method of the stamper for the 
optical disc where the yield is improved is offered. 

[Means of Solution ] After the cutting , the coating doing the 
photoresist , the step S3 as the hardening step which hardens the 
above-mentioned photoresist the exposure after the exposure 
vis-a-vis the glass starting substrate which it does. The step S 11 
as the protective film formation process which forms the 
protective film in order to protect the surface of the glass 
starting substrate which was treated with the above-mentioned 
hardening step . The step S6 as the stamper molding step which 
forms the stamper on the protective film which wasformed with 
the above-mentioned protective film formation process . The 
step S7 the stamper which was formed with the above-mentioned 
stamper molding step asthe peeling step which the peeling is 
done from the above-mentioned glass starting substrate . It 
designates that it possesses as feature. 



±EBfcXttiCT»BLfcff?XBB©aB*«B"r*fc 



[Claim(s)] 

[Claim 1] After the cutting , the coating doing the photoresist , 
the exposure after the exposure in the glass starting substrate 
which is done confronting 

The hardening step which hardens the above-mentioned 
photoresist and, 



The protective film formation process which forms the 
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protective film in order to protect the surface of the glass 
starting substrate which was treated with the above-mentioned 
hardening step and. 

The stamper molding step which forms the stamper on the 
protective film which was formed with theabove-mentioned 
protective film formation process and. 

The stamper which was formed with the above-mentioned 
stamper molding step from theabove-mentioned glass starting 
substrate the peeling the production method of the stamper 
for the optical disc which designates that it possesses the peeling 
step which is done as feature. 

[Claim 2] The above-mentioned glass starting substrate . the 
silicon solvent the coating being done with theabove-mentioned 
photoresist and the substrate . designates that it is 
somethingwhich was formed as feature, the Claim 1 the 
production method of the stamper for the optical disc which is 
stated. 

[Claim 3] As for the above-mentioned protective film 
formation process , the metal thin film formation step which 
forms the metal thin film and. 

It designates that it possesses the oxidation treatment step which 
the surface of the metal thin film which was formed with the 
above-mentioned metal thin film formation step the oxidation 
treatment is done asfeature, the Claim 1 the production method 
of the stamper for the optical disc which isstated. 

[Gaim 4] The metal thin film which is formed with the above- 
mentioned metal thin film formation step designatesthat it is a 
chromium thin film as feature, the Claim 3 the production 
method of the stamper forthe optical disc which is stated. 

[Description of the Invention] 

[0001] 

[Technological Field of Invention ] As for this invention , 
although the optical disc is produced, it regards the production 
method of the stamper forthe optical disc which produces the 
stamper which isused. 

[0002] 

[Prior Art] The optical disk recording medium so-called optical 
disc is widely used in recent years, the recording is done the data 
as the recording medium which. The surface of this optical disc 
is formed with the pit and the groove . 

[0003] Then, this pit and in order to form the groove in the 
surface of the optical disc , the stamper which becomes the 
starting substrate is drawn up. As this stamper is drawn up, as for 
the concrete step which draws up the optical disc making use of 
the this said stamper . as shown in the Drawing 4 . The step 
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S120asthe glass starting substrate production step . The step 
S121asthe master starting substrate production step . The step 
S122asthe parent substrate production step . The step SI 23 as 
the stamper production step . The step SI 14 as the stamper 
shaping step. The step SI 15 as the optical disc formation 
process . It has consisted of. 

[0004] With the above-mentioned step SI 20. the photoresist 
the coating is done with the step S101 vis-a-vis the glass 
starting substrate which the cutting is done with the step SI 00, 
andafter the exposure , the exposure is done, the exposure does 
with the step SI 01 andthe surface of the glass starting substrate 
which can is done the premetalizing treatment of the silver 
plating etc,the glass starting substrate is drawn up. This glass 
starting substrate , is shown in the Drawing 5 . in the Drawing 5 . 
as for the glass starting substrate 103, the photoresist layer 101 
is formed by the substrate 100. furthermore, it is something where 
the silver plated layer 102 was formed from above. 

[0005] With the above-mentioned step S121 s the plating for the 
master starting substrate of the electroplating treatment etc due 
to the for example nickel is adrninistered to the surface of 
theabove-mentioned glass starting substrate 103, with the step 
S303. As with the step S104 shown in the Drawing 6 . the 
peeling doingthe layer which is formed by this plating you can 
obtain the master siarting substrate 110, furthermore, the master 
starting substrate 1 10 which this peeling is done washes with the 
stepS105. 

[0006] In addition, with the above-mentioned step SI 22, with the 
step SI 06 the protective film the film formation is done in the 
surface of the above-mentioned master starting substrate 1 1 0, 
with the step SI 07 from on this protective film of the .the 
plating for me parent starting substrate of the electroplating 
treatment etc due to the for example nickel is adrninistered. As 
with the step SI 08, shown in the Drawing 7 , the peeling doing 
the layer whichis formed by this plating you can obtain the 
parent starting substrate 111, furthermore, theparent starting 
substrate 1 1 1 which this peeling is done washes with the step 
SI 09. Furthermore, the parent starting substrate 1 1 1 the peeling 
being done with the step SI 08, the master starting substrate 
1 lOwhich remains is for the second time used with this step SI 22, 
the second and the third parent starting substrate are drawn up. 

[0007] With the above-mentioned step SI 23, with the step SI 10 
the protective film the film formation isdone in the surface of 
the and the above-mentioned parent starting substrate 1 1 1. the 
plating for the stamper of the electroplating treatment etc 
with the step Sill from on this protective film due to the for 
example nickel is done. As with the step S 1 1 2, shown in the 
Drawing 8 , the peeling doing the layer whichis formed by this 
plating you can obtain the stamper 112. With the step SI 13, 
washing this stamper 1 12 is done. Furthermore, the stamper 112 
the peeling being done with the step SI 1 2, the parent starting 
substrate 1 1 1 which remains, in the same wav as the above- 
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mentioned master starting substrate 1 10, is forthe second time 
used with this step SI 23, the second and the third stamper 
are drawn up. 

[0008] With the step SI 14, you can arrange the shape of the 
above-mentioned stamper 1 12. with the step SI 15. the optical 
disc the molding is done by the compression molding method 
andthe injection molding method and so-called 2P (photo 
polymarization) method etc making use of the said stamper 1 12. 

[0009] 

[Problems to be Solved by the Invention] By the way, in the 
conventional , the stamper which is used the occasion wherethe 
molding . it does the optical disc is not to be drawn up directly 
with the glass starting substrate as the template , with the glass 
starting substrate as the template the parent starting substrate is 
drawn upwith the master starting substrate and this master 
starting substrate as the template , lastly is drawn up thisparent 
starting substrate in the template . 

[0010] Therefore, the step w-hich does the electroplating 
became the 3 times necessaryand the time because of suck had 
become the cause wherethe cost becomes high. 

[001 1] Then, Improvement of \ield , It assures with the 
reduction of the stamper production step for the sake of. It is 
tried that directly the stamper is drawn up with theabove- 
mentioned glass starting substrate as the template but The 
plating doing the surface of the glass starting substrate . when it 
tries to obtain the stamper , because the pit of the surface of the 
glass starting substrate is destroyed withthe step which the 
peeling it does the stamper , it was impossible to drawup the 
stamper of the multiple from the glass starting substrate of the 
one . 

[0012] Then, as for this invention , considering to above- 
mentioned actualconditioiL although it is something which you can 
do, the stamper isdrawn up, the number of steps is reduced, it 
designates that the production method of the stamper forthe 
optical disc where the yield is improved is offered as the 
objective . 

[0013] 

[Means to Solve the Problems] As for the production method of 
the stamper for the optical disc which relates to this invention . 
after the cutting , the coating doing the photoresist , after the 
exposure , the hardening step which hardens the above-mentioned 
photoresist vis-a-vis the glass starting substrate which the 
exposure it does. The protective 61m formation process which 
forms the protective film in order to protect the surface of the 
glass starting substrate which was treated with the above- 
mentioned hardening step . The stamper molding step which 
forms the stamper on the protective film w f hich with theabove- 
mentioned protective film formation process was formed. The 
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peeling step which peels the stamper which was formed with 
theabove-mentioned stamper molding step from the above- 
mentioned glass starting substrate . By the fact that it designates 
that it possesses as feature, the problem which the description 
above is done is solved. 

[0014] According to the production method of the stamper for 
the above-mentioned optical disc ; although the stamper for the 
optical disc molding is drawn up ; with the hardening step , the 
cutting doing, by the fact that it administers the for example heat 
treatment vis-a-vis the glass starting substrate which drew up the 
pit the photoresist which the coating is done ishardened in rhe 
surface . With the protective film formation process . the 
protective film is formed to the surface of the glass starting 
substrate whichwas treated with the above-mentioned hardening 
step . In addition, with the above-mentioned stamper molding 
step , the for example electroplating treatment is 
administeredwith the glass starting substrate where the 
protective film was formed to the surface with theabove- 
mentioned protective film formation process as the template . 
and the stamper is drawn up. With the peeling step , the 
stamper which with the above-mentioned stamper molding step 
the was formed, the peeling is done from the above-mentioned 
glass starting substrate andis removed. 

[0015] 

[Embodiment of Invention ] While referring to the drawing , 
concerning the concrete example of the production method of 
the stamper for the optical disc which relates to the below and 
this invention , youexplain. 

[0016] As for the production method of the stamper for the 
above-mentioned optical disc . as shownin the Drawing 1 . after 
the cutting , the coating doing the photoresist , the step S3 
asthe hardening step which hardens the above-mentioned 
photoresist the exposure after the exposure vis-a-vis the glass 
starting substrate which it does. The step SI 1 asthe protective 
film formation process which forms the protective film in order 
to protect the surface of the glass starting substrate which was 
treated with the above-mentioned hardening step . The step S6 
asthe stamper molding step which forms the stamper on the 
protective film which wasformed with the above-mentioned 
protective film formation process . The step S7 as the peeling 
step which peels the stamper which was formed with theabove- 
mentioned stamper molding step from the above-mentioned 
glass starting substrate . It designates that it possesses as feature. 

[0017] According to the production method of the stamper for 
the above-mentioned optical disc . ithardens treats the surface of 
the glass starting substrate where the pit after the developing 
was formed, furthermore, by the fact that the film formation it 
does the protective film ,the molding it does the stamper 
directly with the glass starting substrate as the template 
andthere is not an apprehension where the above-mentioned pit 
isdestroyed with the step which the stamper the peeling is done. 
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As for the namely, conventional although the stamper is drawn 
up, the electroplating step in order todraw up the master starting 
substrate and the parent starting substrate each one was necessary 
in excess, butbecause these master starting substrate and the step 
which draws up the parent starting substrate areabbreviatecL it is 
possible to assure the reduction conversion of the stamper 
production step . Therefore, it is possible to assure the 
improvement conversion of the cost reduction and the \ield . 

[0018] Here, the glass starting substrate is drawn up with the 
step SI 2 in the production method of the stamper for the above- 
mentioned optical disc , the stamper is drawn up with the step 
S13with the this said glass starting substrate as the template , can 
arrange the shape of this stamper withthe step S9, the optical 
disc is drawn up with the step S10 with the this said stamper as 
the template . Furthermore, as the below shown, as for the step 
SI 2 as for the step SI to S5 andthe step SI 3 it has become from 
the step of the step S6 to S8 respectively. 

[0019] With the step SI, the substrate of the glass starting 
substrate . from the rectangular plate of the glass which 
designates the for example sodium oxide . the calcium oxide and 
the silicic acid as the main component isquarried out in the disk 
shape , the precision polishing is done and washes. 

[0020] With the step S2 S first, the silicon solvent for example 3- 
(2- aminoethyl amino } propyl trimethoxy silane (3- (2- amino 
ethyl amino ) propylnimethoxysilane ) the coating makes the 
surface of the substrate which is quarried out with the step SL 
continuously, the photoresist for the exposure transfer Is done 
the coating. As for Chemical Formula of this silicon solvent , 

NH2CH2CH2NHCH:CH2CH:Si (OCH3) 3 
So it is. Here, by the fact that the coating it does, to increase the 
mutual tight adhesion strength to the effective it is possible this 
silicon solvent with the photoresist and the substrate . 
Furthermore but, here r it is possible to increase the above- 
mentioned tight adhesion strength , making use of the titanium 
type solvent which is represented with the titanium dipropoxy- 
diacetylacetonate (titanium dipropoxy- diacetylacetonate ), 
however when the silicon solvent is used compared to. the tight 
adhesion strength is inferior. In addition, as for Chemical 
Formula of this titanium type solvent . 

(C3H7O) 2 Ti (C5H-O:; 2 
So it is. 

[0021] In addition, condensing, the spot which is formed the 
irradiation is donethe for example helium - cadmium (He-Cd) 
laser and the argon (Ar) laser vis-a-vis the substrate whichthis 
photoresist the coating is done. .After the laser irradiation , the 
immersion doing in the developer , the exposed part 
beingremoved, the glass starting substrate is drawn up. 
Furthermore, the pit 15 formed according to this exposure trace . 
In addition, this time, the photoresist layer becomes the tlun 
film which possessesthe thickness of the for example 1500 
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Angstrom extent . In addition, with this step , defect detection 
treatment of the photoresist layer which wasformed is done, 
predetermined treatment can do the defect with the step 
whichcontinues detection so vis-a-vis the glass stalling substrate . 
peeling the photoresist layer concerning the glass starting 
substrate where the defect is detected treatment of this step S2 
is done for the second time. 

[0022] With the step S3, with the step SZ the 3 0 min extent is 
heated the heat treatment which isdone the glass starting 
substrate which the exposure is done with the 150 °C . Here, 
by the fact that the glass starting substrate is heated it is possible, 
to pullout the gas of the organic type which has existed together 
in theabove-mentioned photoresist layer it is possible to increase 
the tight adhesion strength with the photoresist and the 
substrate . 

[0023] In addition, the step SI 1, consists of the step S4 and the 
S5, here the metal protective film which protects the surface of 
theabove-mentioned photoresist is drawnup. 

[0024] With the step S4, the sputtering treatment which uses the 
for example chromium is done, the chromium thin film is formed 
alongside the pit which the above-mentioned photoresist forms. 
Here, the metal protective film is good even with the nickel thin 
film and the silicon thin film not just the chromium thin film . 
Consequently, with the step S5, the oxidation treatment is 
administered vis-a-vis the surface of this chromium thin film . 
As this oxidation treatment , treatment due to the hydrogen 
peroxide water treatment electrolysis treatmentof the anode 
oxidation etc and raising the plasma of the oxygen gas under 
the oxygen atmosphere ,reacts the plasma treatment etc due to 
the permanganic acid aqueous solution you can list this oxygen 
plasma. Depending upon these either oxidation treatment s the 
chromium thin film becomes the chromium oxide and the 
chromium oxide film is formed. When here, the nickel is used 
with the step S4, the nickel oxide film is formed whenthe 
silicon is used, the silicon oxide film is formed. As for these 
oxidized film , the extremely hard thing is known, protects the 
surface of the above-mentioned photoresist layer in the 
effective . 

[0025] Above, with the step SI to S5, the glass starting substrate ' 
is drawn up. Here, the Drawing 2 built the step SI 2 and hi* a 
figure which shows the glass starting substrate where the above- 
mentioned oxidized film was formed to the surface . In the 
Drawing 2 , the glass starting substrate 1 the photoresist layer 12 
is formed on the substrate 1 1 by exposure treatment and the 
exposure , furthermore, it is something where the chromium oxide 
layer 13 was formed. 

[0026] Consequently, with the step S6, adnurustering the 
electroplating treatment which uses the for example nickel for 
the above-mentioned glass starting substrate 1, the stamper 
which designates theabove-mentioned glas> starting substrate 1 as 
the template is directly formed. 
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[0027] With the step S7, the peeling which peels this stamper 
from theabove-mentioned glass starting substrate 1 is done. Here, 
as for the pit which is formed to the surface of the glass 
starting substrate 1 bythe photoresist . because it is protected by 
the above-mentioned chromium oxide film 13. the peeling doing 
the stamper , there is not an apprehension which isdestroyed. 
Therefore, with this glass starting substrate 1 as the template , 
compilation of the second third stamper ispossible. In addition, 
not drawing up with the master starting substrate which • 
designates the glass starting substrate as the template in the 
conventional , and the parent starting substrate which designates 
the said master starting substrate asthe template , because 
directly formation of the stamper becomes possiblewith the glass 
starting substrate 1 as the template . reduction conversions of the 
quantity ofthe stamper molding step become possible. 

[0028] In addition, the surface of the stamper which the 
peeling is done washeswith the step S7 furthermore, in the step 
S8. 

[0029] Above, with the step S6 to S8. the stamper is drawn up. 
Here, the Drawing 3 is the figure which shows the step ofthe 
peeling withthe above-mentioned step S~ in the schematic . 
With the Drawing 3 , the stamper 2 which was formed to the 
surface ofthe glass starting substrate lis peeled. 

[0030] Next, with the step S9, you can arrange the shape ofthe 
stamper ofthe washing end which is obtained with the step S8. 
Here, the back surface of the for example signal surface polishes. 
This back surface polishing the occasion where the oprical disc 
is drawn up with the for example injection molding method with 
the said stamper as the template . is done with the objective 
which prevents thefact that the unevenness of this back surface 
is copied to the signal surface of the optical disc in addition, with 
the route ofthe mean square is done with the polishing precision 
of the0.4 to 0.2 jun extent . After the polishing . continuously 
the washing it is done, furthermore, adjusting to the mounted 
dimension ofthe mold ofthe injectionmoldingmachine.it 
does the fabrication ofthe inner and outer diameters . The 
ultrasonic cleaning is done after this inner and outer diameters 
fabrication , vis-a-vis the stamper . After this ultrasonic cleaning ? 
the defect detection ofthe stamper is done, can use the defect 
with the step where detection so the stamper continues. 

[0031] With the step S10, formation ofthe optical disc with the 
for example injection molding method is done. In addition, as the 
forming method ofthe optical disc . making use of 
theaforementioned 2P method and the compression molding 
method it is good. 

[0032] 

[EfTects ofthe Invention] As above explained. According to the 
production method ofthe stamper for the optical disc which 
relates tothis invention . there is not an apprehension where the 
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above-mentioned pit is destroyed with the step where it hardens 
treats the surface ofthe glass starting substrate where the pit 
after the developing was formed, furthermore, bythe fact that the 
film formation it does the protective film , the molding does 
the stamper directly with the glass starting substrate as the 
template and peels the stamper . As for the namely, 
conventional although the stamper is drawn up. the 
electroplating step in order todraw up the master starting 
substrate and the parent starting substrate each one was necessary 
in excess, butbecause these master starting substrate and the step 
which draws up the parent starting substrate areabbreviatedL it is 
possible to assure the reduction conversion of the stamper 
production step . Therefore, it is possible to assure the 
improvement conversion of the cost reduction and the yield . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a flow chart which shows the concrete 
constitution of the production method ofthe stamper for the 
optical disc which relates to this invention . 

[Figure 2] It is a figure which shows the step of the initial stage 
ofthe production method ofthe stamper for the above- 
mentioned optical disc in the schematic . 

[Figure 3] It is a figure which shows the following step ofthe 
step which isshown in the Drawing 2 ofthe production method 
of the stamper for the above-mentioned optical disc in the 
schematic . 

[Figure 4] It is a flow chart which shows the constitution ofthe 
production method ofthe stamper for the conventional optical 
disc . 

[Figure 5] It is a figure which shows the first step of the 
production method ofthe stamper for theabove-mentioned 
conventional optical disc in the schematic . 

[Figure 6] It is a figure which shows the second step ofthe 
production method ofthe stamper for theabove-mentioned 
conventional optical disc in the schematic . 

[Figure 7] It is a figure which shows the third step ofthe 
production method ofthe stamper for theabove-mentioned 
conventional optical disc in the schematic . 

[Figure 8] It is a figure which shows the 4th step ofthe 
production method ofthe stamper for theabove-mentioned 
conventional optical disc in the schematic . 

[Explanation of Reference Signs in Drawings] 

1 glass starting substrate 

2 stamper 



IST.Vs ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http^/www.intiscience.com Tel:800-430-5727) 



P.IO 



JP 97138981 

1 1 m 

1 2 7* hUvX hB 
[01] 



si 



S2 



.S3 



S11 



S4 



S12 



US8 



1 1 substrate 

12 photoresist layer 

1 3 chromium oxide layer 
[Figure 1] 



[02] 




[Figure 2] 



[133] 




[Figure 3] 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: httpy/www.intlsciencexom Tel:80(M30-5727) 



P.ll 



JP 97138981 
[04] 



S 1 20 



. j 



,$100 



SI 21 



S122 



7a*a*o>5ssa li 106 



rig>sioa 



7rf 5 


ff 3t 3 







SI 23 



S110 



« IS ~ sn * 

_l_ ' 

,$113 



WSI14 



[Figure 4] 



[15] 

101 102 




z 1 



03 



2j~!QC 



[Figure 5] 



[06] 



110 




103 



[Figure 6] 



[07] 




[Figure 7] 



IMS] 




[Figure 8] 



1ST As ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www. intlscience.com Tel:800-430-5727) 



